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Two new flavanones, puguflavanone A [5,4′-dihydroxy-6-(1",1"-dimethylprop-2-enyl)-2''',2'''-dimethylpyrano-(5''',6''':7,8)flavanone] (1) and puguflavanone B [5, 7, 4 '-trihydroxy-6-(1",1"-dimethylprop-2-enyl)-8-(3-methylbut-2-enyl)flavanone] (2) were isolated from the ethyl acetate extract of the root bark of Baphia puguensis, together with four known compounds, erythrisenegalone (3), 3-methoxy-8,9-methylenedioxypterocarpene, alkyl trans-4-hydroxy-3-methoxycinnamate, and stigmasterol. Structures were established using NMR and MS techniques.
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Baphia Lodd. is a small genus of shrubs, lianas and small trees with about 78 species found in the tropical and subtropical regions of the world. Although this genus has been currently assigned to the family Fabaceae (order, Fabales) [1, 2] , there is still an ongoing debate about the use of Fabaceae/ Leguminosae as the name for the legume family. Previous studies on Baphia indicate that only two species from this genus have been investigated phytochemically, namely B. nitida Lodd., from which three isoflavonoids, sativan, medicarpin [3] and santarubin C [4] were isolated from the heartwood, and B. racemosa, from which an alkaloid, 2-carboxy-3,4,5-trihydroxy-piperidine, has been isolated from the seed [5] . Flavonoids and the aqueous extract from the leaves of B. nitida have been reported to show significant anti-inflammatory activities in tests on mice and rats [6] .
In the search for new compounds from endemic plants of Tanzania we hereby present the results of a phytochemical investigation of the root bark of B. puguensis Brummitt, a small tree endemic to the Pugu Forest Reserve of the coastal region of Tanzania. Neither phytochemical work nor ethnomedical usage has been reported for this plant.
Repeated column chromatography of the ethyl acetate extract of the root bark yielded 3-methoxy-8,9-methylenedioxypterocarpene [7] , a long chain ester of trans-4-hydroxy-3-methoxycinnamic acid, stigmasterol and compounds 1-3 ( Figure 1 ). The structures of the known compounds were determined by comparison of their physical and spectral data with those reported in the literature.
The IR spectrum of compound 1 revealed the presence of a hydroxyl group stretch (3396 cm -1 ), conjugated carbonyl group stretch (1650 cm -1 ), and aromatic rings (1615 and 1500 cm -1 ). The UV spectrum exhibited peaks at 227, 275, 310 and 362 nm, suggesting a flavanone skeleton [8] . The 1 H NMR spectrum indicated resonances attributable to the presence of an AMX spin system at δ H 2.77 (1H, dd, J = 17.1, 3.0 Hz, H-3α), δ H 3.04 (1H, dd, J = 17.1, 13.0 Hz, H-3β) and δ H 5.30 (1H, dd, J = 13.0, 3.0 Hz, H-2β), characteristic of the flavanone nucleus [9, 10] . Two doublets at δ H 6.52 and 5.42, each integrating for one proton with a coupling constant of 10.0 Hz each, and two singlets at δ H 1.42 and 1.39 were evident, due to the cis double bond protons and the gem-dimethyl groups of a 2,2-dimethylchromene group, respectively [11] . Two pairs of doublets, each integrating for two protons, were observed at δ H 7.29 and 6.86 (J = 8.6 Hz) and were assigned to the protons of a paradisubstituted benzene ring (B ring). A singlet proton resonance at δ H 13.04 was attributed to the chelated hydroxyl group at C-5. Furthermore, three coupled proton signals were observed in the 1 H NMR spectrum of compound 1 at δ H 6.26 (1H, dd, J = 17.4, 10.6 Hz, H-2′′), δ C 150.8 and δ H 4.80 (1H, dd, J = 10.6, 1.3 Hz, H-3′′ cis and δ H 4.82 (1H, dd, J = 17.4, 1.3 Hz, H-3′′ trans , both δ C 106.9) ascribed to a 1'',1''-dimethylprop-2-enyl group [12] [13] [14] [15] . Correlations in the HMBC spectrum between the H-4′'′ (δ H 1.54) and C-7 resonances (δ C 161.2), and between the H-4′′' and other two fully substituted carbon resonances at δ C 102.1 and 156.1, were assigned to C-8 and C-9, respectively, enabling placement of the dehydropyran ring at C-7/C-8. Furthermore, the correlations between the H-2′′ resonance and the fully substituted carbon signal at δ C 115.5, which must be C-6, located the 1",1"-dimethylprop-2-enyl group at C-6. This was further confirmed by the correlations seen in the HMBC spectrum between the H-4′′ (δ H 1.54) and H-5′′ (δ H 1.54) resonances and the carbon signal at δ C 115.5 (C-6). The absolute stereochemistry at C-2 of compound 1 was deduced as S from the negative optical rotation obtained [16] . Furthermore, the large value for the J 2,3β coupling constant (J = 17.4 Hz) suggested that the 2-phenyl ring exists in an equatorial position [17] [18] . Correlations seen in the HMBC and NOESY spectra confirmed the structure of compound 2 as 5,7,4′-trihydroxy-6-(1'',1''-dimethylprop-2-enyl)-8-(3-methylbut-2-enyl) flavanone, for which the common name puguflavanone B was proposed. Compounds 1 and 2 were acetylated to obtain puguflavanone A acetate (1a) and puguflavanone B diacetate (2a), respectively. The H-bonded hydroxyl group at C-5 did not acetylate.
Compound 3 was isolated as pale yellow crystals. Its 1 H NMR spectrum showed a flavanone skeleton similar to compounds 1 and 2, with resonances at δ H 5.29 (1H, dd, J = 13.2, 2.9 Hz, H-2), δ C 78.5 (C-2) and δ H 2.80 (1H, dd, J = 17.0, 2.9 Hz, H-3α), and δ H 3.03 (1H, dd, J = 17.0, 13.2 Hz, H-3β); δ C 43.2. The 1 H NMR spectrum indicated it to differ from compound 1 in the replacement of the 1'',1''-dimethylprop-2-enyl group at C-6 in compound 1 by a 3-methylbut-2-enyl group, indicated by resonances at δ H 5.09 (1H, br t, J = 6.7 Hz, H-2′′), 3.20 (2H, d, J = 7.0 Hz, 2H-1′′) and 1.70 (6H, s, H-4′′/5′′). A literature search showed that compound 3 was 5,4′-dihydroxy-6-(3-methylbut-2-enyl)-2′'′,2′'′-dimethylpyrano-(5′'′,6′'′:7,8)flavanone or erythrisenegalone, previously isolated from Erythrina senegalensis [19] . However, the 13 C NMR spectral data were not reported previously and we hereby report these for the first time.
Experimental
General: NMR spectra were recorded in CDCl 3 on a Varian Unity Inova 400 MHz spectrometer. Chemical shifts are given in ppm relative to tetramethylsilane (TMS) as internal standard and coupling constants are expressed in Hz.
1 H NMR spectra were referenced against the CHCl 3 signal at δ H 7.27 and 13 C NMR spectra to the corresponding signal at δ C 77.0. IR spectra were recorded on a Nicolet Impact 400D Fourier-Transform Infrared (FT-IR) spectrometer, using NaCl windows with CH 2 Cl 2 as solvent against an air-background. GC/MS analyses were performed on a Finnigan 1020 spectrometer. UV absorption spectra were obtained on a Varian DMS 300 UV/VIS spectrometer. Optical rotations were recorded on an Optical Activity Ltd AA-5 automatic polarimeter. Melting points were recorded on a Kofler micro-hot stage melting point apparatus and are uncorrected. Chromatographic separations were achieved by column chromatography using silica gel 60 (40-63 μm, Merck 1.09385). TLC was performed on aluminum-backed silica gel GF 254 plates (Merck) developed with light petroleum-ethyl acetate (4:1 or 3:2). Spots were visualized using an UV lamp and later sprayed with vanillin-sulfuric and heated for 5-10 min. at 110 o C. 
Extraction and isolation:
The air-dried, powdered root bark of B. puguensis (500 g) was extracted with 80% aqueous ethanol (2 x 5.0 L) for 48 h at room temperature and then filtered. The filtrate was combined and evaporated in vacuo using a rotavapor to afford 160 g of crude extract (yield, 32%). A portion (25 g) of the crude extract was subjected to column chromatography (75 x 10 cm) over silica gel (400 g) eluting first with light petroleum (500 mL), then with ethyl acetate (500 mL) and finally with methanol (500 mL). The solvent was evaporated to yield 2.1 g, 15.8 g and 7.0 g of PE, EtOAc and MeOH extracts, respectively. The PE extract (2.1 g) was subjected to silica gel column chromatography (100 g, 40 x 2.5 cm), eluting with a mixture of PE-EtOAc (3:2, 300 mL) to afford alkyl trans-4-hydroxy-3-methoxycinnamate (4.9 mg) and stigmasterol (27.2 mg). The EtOAc extract (15.8 g) was subjected to silica gel column chromatography (150 g, 55 x 2.5 cm) eluting with PE-EtOAc (2:3, 400 mL) to afford compounds 1 (20.0 mg), 2 (12.4 mg), 3 (28.1 mg) and 3-methoxy-8,9-methylenedioxypterocarpene (4.2 mg). TLC analysis of the MeOH extract (7.0 g) indicated the presence of sugars only and was not analysed further.
Acetylation of compound 1: Compound 1 (15 mg) was dissolved in pyridine (1 mL), acetic anhydride (1 mL) was added and the mixture was left to stand overnight. This was followed by addition of toluene (3 X 10 mL) in order to remove pyridine, and the mixture was evaporated under reduced pressure.
Traces of toluene were removed from the mixture by adding methanol (3 X 10 mL) and removing it under reduced pressure. Column chromatography over silica gel (50 g, 50 x 2.5 cm) yielded puguflavanone A acetate, 1a (7.1 mg). 
